FEDERAL AVIATION AGENCY

Washington 25, D.C.

TECHNICAL STANDARD ORDER

Regulations of the Administrator

Subject:

Part 514

HYDRAULI C HOSE ASSEMBLI ES

TSO-C7S

Téchiigol Stondords Orders for Aircraft Materials, Ports and Appliances

Part 514 which contains minimum performance standards and specifications for materials,
parts, and appliances used in aircraft consists of two subparts. Subpart A contains the general
requiraments applicable to all Technical Standard Orders. Subpart B contains the technical
standards and specifications to which a particular product must conform.

ANY TECHNICAIL STANDARD ORDER MAY BE OBTAINED BY SENDING A RE-
QUEST TO FAA, WASHINGTONY 25, D.C.

Subpart A- GENERAL

§ 514.0 Definition of terma.

As used in this part:

a) “Administrator” mean8 the
Administrator of the Federal Avia-
tion Agency or any person to whom
he has delegated his authority in the
matter concerned. '
~ (b) “FAA" means Federal Avia-
tion Agency.

(¢) “Manufacturer” means a per-
son who controls the design and
q#a%of an article produced under
the system, including al parta
thereof and processes and services
related thereto obtained from out-
side sources.

_(d) “Article” means the mate-
rials,” parts, or appliances for which
approval is_required under the Civil
ﬁ}& tRegulanons for use on civil aig-

$3M1 Basis and burp'osG

(a) Bae®s. Section 601 of the
i a Ea o
18.21, 1318, and 14.18 of this title
(Civil Air Regulations).

(bg Purpose. (1) This part pre
scribes in individual Technical
Standard Orders the minimum per-
formance and quaity control stand-
ards for FAA approva of ?ecmed
articles used on civil aircraft,’ and
prescribes the methods by which the
manufacturer of such articles shall
show compliance with such stand-
ards in order to obtain authoriza-
tion for the use of the articles on
civil aircraft.

(zf) The performance standards
set forth in ‘the individual Technica
Standard Orders are those stand-
ards found necessary by the Admin-
istrator to assure that the particu-
l&r article when used on civil air-
craft will operate satisfactorily, or
accomplish “satisfactorily its in-

tended purpose under specified con-
ditions.

§ 5142 TSO authorization.

.~ (a) PritGleges. N0 person shall
|den.t¥fy an article with a TSO
marking unless he holds a TSO au-
thorization #ind the article meets
the applicable TSO standards pre
scribed in this part.

(b) Letters of acceptance tsaied
rior to July 1, 1962. An FAA let-
er of acceptance of a statement of
conformance issued for an article
prior to July 1, 1962, is an authori-
zation within the meaning of this
part and the holder thereof may
continue to manufacture such arti-
an additional
I ut shall com-
ply with the requirements of
§ 5143 through § 514.10.

(¢) Application. The manufac-
turer or his duly authorized
sentative shall submit an applica-
tion for a TSO authorization to-
gether with the following docu-
ments (See Appendix & of this sulls
part for sample application) to the
Chief, En meer!n% and Manufactur-
ing Branch, Flight Standards Divi-
sion, in the region in which the
manufacturer is located.’

(1) A statement of conformance
certifying that the applicant has
complied with the provisions of
Subpart A and the article meets
the applieble performance stand-
ards established in Subpart B of
this part (See Appendix B of this
subpart for sdimpke statement of
conformance)

(2) Copies of the technical data
reguired In the performance stand-
ards set forth in Subpart B of this
part for the particular article;

(8) A description of his quality
control system in the detall specified
in § 138 of this title (Civill Alir
RegutatiGms).. In complying with

cle without obtainin
TSO authorization,

this provision the manufacturer
ma%/ refer to current quality conteid
data filed with the Agency, as a
part of a previous application.
. Nore . When a @iea of minor changes
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ghe with open brackets after ff
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(d ) Issuance. (1) Upon revipt
of the application and adequate sup-
porting documents specified in para-
graph (e) of this section to sud-
stantigte the manufacturer’s state-
ment of conformance with the re
quirementes of this part and his
ability to produce duplicate articles
in_accordance with the provisions of
this part, the applicant willl be given
an authorization to identify his
article with the applicablé TSO
marking.
- (2). 11 the application is deficient
in re§pect to any requirements, the
plicant shall, upon request by the
Chief, Enggneenng. and Manufactur-
ing Branch, submit such additional
information as may be necessary to
show compliance with such require-
ments. Upon the failure of the ap-
licant to submit such additiona in-
ormation within 30 days after the
tinte of the request theréfor, his ap-
lication will be denied and he will
e so notMed by the Chief, Engrl]-
neering and Manufacturing Branch.
Norz : The applicant will be jsswed an
authorization or notifted of the denial of
his application within 30 days after the
date of receipt of such application or, In
the event that additional information haa
been requested, within 30 day8 after the

date of receipt of mweh additional infor-
mation.

o TR 3 o b R
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§ X143 Conditionson authorizations.

The manufacturer of an article
under an authorization issued under
the provisions of this part shadH-

(a) Manufacture such article in
accordance with the requirements
of Subpart A and the performance
standards contained in the applica-
ble TSO of Subpart B of this part;

éb)_ Conduct the required tests
and ‘ingpections, and establish and
maintain a quality control system
adeguate to assure that such article,
as manufactured, rheets the require-
ments of paragraph (a) of this sec-
tion and is in a condition for safe
operation

(¢) Prepare and maintain for
each type or model of such article
a current file of complete technical
data and records in accordance with
§ 514.6;; and

(@ Permanently and legibl
mark each such article with the fol-
lowing information :

(1) Xame and address of the
manufacturer,

(2) Equipment name, or type or
model  designation,

(3) Weight to the nearest tenth
of a pound,

(4) Serial number and/or date of
manufacturer, and

(5) Applicable Technical Stand-
ard Order (TSO) number.

§ 5144 Deviations.

Approva for a deviation from the
performance standards established
In Subpart B may be obtained only
if the standard or standards for
which deviation is requested are
compensated for by factors or de-
sign features which proride an
equivalent level o f ety. A re
quest for such approval together
with the pertinent data shall be
submitted by the manufacturer to
the Chief, Engineering and Manu-
fac_turlnﬂ Branch of the Rglon in
which the applicant is located.

§ 5145 Design changes.

(a) By Manufacturer-( 1) Bfinor
chan?es. The manufacturer of an
article under an authorization is-
sued pursuant to the provisions of
this part may make minor design
changes to the article without fur-
ther approval by the FAA. In
such case the changed article shall
retain the original model number
and the manufacturer shall for-
ward to the Chief, Engineering and
Manufacturing Branch such reviissil
data as may be necessary for com-
pliance with § 514.2 (c).

(2) Major cha_m?au.. If the
changes to the article are so exten-
sire as to require a substantially
complete investigation to determine
compliance with the performance
standards established in Subpart B,
the manufacturer shall assign a new
type or model designation to the

article and submit a new applica-
tion in accordance with the provi-
sions of § 514.2 ( ¢).

(b) Bg petsors other than the
manufacturer. Design changes to
an article bg a person other than
the manufacturer who submitted
the statement of conformance for
such article are not eligible for
proval under this part, unless sucl
person is a manufacturer as defined
in § 5180 andsﬂ)%la for authoriza-
tion under § A ¢).

S@fE : Persons other th%rr a}m ufac-
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§ 5148 Retention of data and rec-
ords.

ﬁt)_ A manufacturer holding an
authorization issued pursuant to the
provisions of this part shall, for all
articles manufactured under such
authorization on and after July 1,
1962, maintain and keep at his fac-
tory :
_(1? A complete and current tech-
nical data file for each type or
model of article which shall “include
the desLH?_ drawings and specifica-
tions. is technical data shall be
retained for the duration of his
operation under the provisions of
this part.
- (2) Complete and current inspec-
tion records to show that all inspec-
tions and tests required to ensure
compliance with this part have been
properly accomplished and decu-
mented. These records shall be
retained for at least two years.

( b ) The data specified in para-
ggaph (a‘)_ (1) of this section shall

identified and copies transferred
to the FAA4 for record purposes in
the event the manufacturer termi-
nates his business or no longer op-
eratea under the provisions of this
part.

§ 5147 Inspection and examination
of data, articles or manufactur-
ing facilities.

The manufacturer shall, upon re-
quest, permit an authorized reptee
sentative of the FAW to inspect any
article manufactured pursuant to
this part, and to observe the quality
control Inspections and tests and
examine the _manufacturln? facili-
tlets i’:\nd technical data files for such
article.

§ 5148 Service diffiaullties.

Whemerer the investigation of an
accident or a service di re-
port shows an unsafe feature or
characteristic caused by a defect in
desigih or manufacture” of an article,
the manufacturer shal upon the re-
quest of the Chief, Engineering and
Manufacturing Branch, report the
results of his investigatiion and the
action, if any, taken or proposed by
him to correct the defect in design

or manufacture (e.g., serviee bulle-
tin, design changes, etc.). If the
defect requires a design change or
other action to correct the unsafe
feature or characteristic, the manu-
facturer shall submit to the Chijef,
Engineering and Manufacturing
Branch, the data necessary for the
issuance of an airworthiness direc-
tive containing the appropriate cat-
rective action.

§ 5149 Noncompliance.

Whenever the Administrator finds
that a manufacturer holding an au-
thorization issued pursuant to the
Prowsmns_of this part has identi-
ied an article by a TSO marking
and that such article does not meet
the applicable performance stand-
ards of this part, the Administrator
may, upon notice thereof to the
manufacturer, withdraw the manu-
facturer’s authorization and, where
necessary, prohibit any further
certification or operation of a eivil
aircraft upon which such article is
installed until appropriate correc-
tive action is taken.

§ 51420 Transferability and dura-
tion.

An authorization issued pursuant
to the provisions of this part shall
not be transferred and is effective
until surrendered, or withdrawn, or
otherwise terminated by the Admin-
istrator.

APPENDIX A
SAMPILE APPLICATION POB T80
AUTHORIZATOON
" o En oo o
A tQ : Chief, En n an
( r\fgﬁ Watismg Rran, Faderal A v
tion Agency, Begion.)

Application ia end%y made for_gal
8&%:’: to use tﬁe echnical Stanhaga
rder procedures.
Enclosed is a stat
fdir &he mixgn to

ent of conformance
e produced under

Ther irje.d uality control data ! are
transsnlﬁ%é : (hgrewit¥1) (under separate
cover). .

sighed

AppenDl x B

sampLE sTATEMENT oF CONFORMANCE
TTTTTTDate T

(Addressed to: Chief, Eni‘ineerin and
Manpufacturing Branch, Flight Stand-
ards Division, Federal Aviation
Agency.)

The under8i hereb tifies that
e T B ), e
Phe perTI(T)]rmance Btandu% of Tech_njcg
Standﬁrd Order Coczzo—, I'n addition
all other ag&&abe provisions of Par
514 of the ¥Hegulations Of the Adminis
trator have been met.
in the qoa e Pecdaﬂ%éaeqa“r‘é??a%ysﬁ'?ﬁt‘e“d

[} :
(I]'lerevatﬁg] wn er separate cover).
_ Authorization to uSe TSQ identiffim-
tion on this article is requested.

Signed L~

! Reference may he made to dsta al-
ready on file with the FAA.




§ SNBL Hydraulic hose assemblies—T5817-
C25.

(@) Applieadility. Minimum performance
standards are hereby established for hydraulic
hose assemblies which are to be used on T.S.
civil transport category aircraft. Sew modes
of hydraulic hose assemblies manufactured on
or after the effective date of this section, which
are to be used on U.S. cikil transport category
arcraft shall meet the standards specified in
Federal Aviation Agency Standard, “Hg-
drawie Hose Assemblies,” dated December 13,
1962. Hydraulic hose assemblies approved
prior to the effiectke date of this section may
continue to be manufactured under the pro-
tigiens of their prior spprovall.

(b) Markthyg. Adtiicles shall be marked in
accordance with the requirements of § 514.3 (d)
with the following esceptiions :

(1) Trademark may be used in lieu of
name, and manufacturer’s address is not re-
quired: :
(2) Size, type, and maximum operating
pressure of the hose assembly shall be shokn
in lieu of the Weght in paragraph (d) (3) of
§ mi3;

(3) Part number shall be shown;

(4) Date of manufacture in terms of
month and Fesr is to be shown and seria num-
ber omitted:

(5) In lieu of paragraph (d) (2) of
§ 5143 hose assemblies suitable for use wiith
synthetic base fluids shall be marked with the
letter “5” immediately following the tspe des-
ignation. Assemblies suitable for 8se with
petroleum base fluids shall be marked with the
letter “P”. Assemblies suitable for use with
both synthetic and petroleum base fluids shall
be makked with “S/P", i.e., Type II-B-S,
Type II-B-P, or Type I1-B-S/P; and
(6) Hose assemblies complying with the
fire resistant requirements shall be identified by
the letter “F" immediately following the typle
and fluid designat ion, i.e.y Type II-B-S/PHF..
(¢) Data reguiieeneerits. |n @ccordance with
the provisions of § 5142 the manufacturer
shall furnish to the Chief, Engineering and
Manufacturing Branch, Flight Standards Di-
tigian, Federal A4viation Algency, in the region

““Yi which the manufacturer is located, sis

copies of the following technical data:

(1) Fype;

(2) Size;

(3) M aximum operating pressure ;

(4) Part number; and

(5) Installation instructions and limita-
tions, if any.

(d) Effective date. September 4, 1963.
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DeceEMBer 15, 1962

Federall Aviation Agency Standard

For

Hydraulic Hose Assemblies

10 Purposge. To specify minimum airworthiness re-
quirements for hydraulic hose assemblies intended
for use on civil transport category aircraft.

20 Scope. Thi® specification covers minimum air-
worthiness requirements for the followimg types of
hydraulic hose assemblies :

Type Prés3ute Temperatwe
1A Medium* 160° F.
1B High * 160° F.
4 Medium 2713° F.
1R High 273° F.
1114 Medium 400° F.
1B High 400° F.

3.0 General Requirements.

31 Miala¥a8s. Materials shall be uniform in qual-
ity and suitable for the purpose intended. The suita-
bility of the materials shall be determined on the
basis of satisfactory service esperience or substanti-
ating qualification test.

3.2 Weakmenstijp. Workmanship shall be of the
quali it) nesswsavy to produce hose swyembiies free
from all defects which may adversely affect proper
functioning in ser\iice.

3.3 Qualification Tests, General.

331 Performance. There shall be no eridence of
leakage, wicking, imperfections or damage of the
hose or end fittings when the assembly is subjected
to the tests specified herein.

332 Test Assemblies. A suffident number of each
type and size hose assembly to be qualified shall be
selected at random and satisfactorily tested to the
applicable provisions specified herein.

333 Fluid Aging. In all the tests imrokiing fluid
aged assent bl ies, the assemblir= shall be filled with a
suitable test fluid § and soaked for 7 days in an air
oren at the applicable temperature specified in para-
graph 2.0.

334 Air Aging. In all the tests inrolying air aged
assemblies, the assembly shall be aged for 7 days in
air at the applicable temperature specified in para-
graph 20.

835 Test Pressuree. Unless otherwise noted, all
pressures specified herein are hydraulic pressures and
shall not be less than the applicable pressure shown
in paragraph 7..

# The term “medium” is used herein to mean a nominal
operating pressure of 1,500 p.si. or less.

i The term “high™ pressure means a nomfnal opersting
pressure greater than 1,30® p.si. and up to and including
3,000 p.si.

8A suitable test fluid is one which is representative of
that to be wed with the applicable hose assembly in civil
transport emregory aircraft operation.

336 T eat Temperaitures. Cnless otherwise ymeii-
fied, the fluid and ambient temperatures shall be room
temperatures.

337 End Fitting Design. If an end fitting incor-
porates a minor variation from the design of a sim-
ilar fitting in a previously qualified hose assembly
of the same type, then the hose assembly need not be
retested. It is the responsibility 62 the manufacturer
to determine that such a rariafiion will not adrersely
affect the airworthiness of the hose assembly.

338 Corrosion. The design and manufacture of
the hose assemblies shall be such that cemresise ten-
dencies in an§ component part shall be effectivaly
minimized.

4.0 Test Requirements, Type |A, lIA, i@, and IIB
Hose Aasemblliss.

4.1 Proof Pressure. Hose assemblies shall be sub-
jected, for at least 80 seconds, to a proof pressure
test of at least 1.5 times the applicable pressure
shown in paragraph 7.1

4.2 Bending amd Vacuum. A hose assembly shall
be fluid aged in accordance with paragraph 3.3.3. It
shall then be proof pressure tested in accordance with
paragraph 41. The wiiad assembly shall then be
bent oyer a form so that the radius and length shall
conform to Table | escept that, for =16 and larger
size hoses, the length shall be 80 inches. The hose
shall not flatten or deform at any section to an
amount greater than 10 percent of the outside di-
ameter of the hose. While still bent in this radius,
a vacuum of 28 inches of mercury shall be applied
and held for 5 minutes during which time the hose
shall be checked for additional flattening. Applica-
tion of the 28-inch Hg vacuum shall not result in
more than a 20 percent reduction ‘in OD at any sec-
tion for al sizes up to and including =24 and a 35
percent reduction for size =32. After the vacuum
Is released, and the hose is dissected longitudin-
ally, there shall be no evidence of ply separation,
blistering, collapse, or other damage.

43 Hydraulic Leakege. An unaged hose assembly,
not less than 12 inches in length, shall be subjected
to 70 percent of the hydraulic burst pressure specified
in paragraph 44 for 5 minutes. The pressure shall
then be reduced to zero, after which it shal be raised
to 70 percent of the specified burst pressure for an-
other S-minute period. The outer surface of the hose
assemtlls shall be carefully checked after this period
for conformance with paragraph 3.3.1. After com-
pletion of the hydraulic leakage test, the hose assem-
bly shall be subjected to the Room Temperature Burst
Pressure test specified in paragraph 4.4.

44 Room Temperature Burst Pressure. An on-
aged hose assembly of the applicable length specified
in Table | shall be subjected to a burst pressure of



4.0 times the applicable presure shown in paragraph
74. The rate of pressure rise shall be 20,000<51000
psi. per minute until the burst pressure is obtained.

45 Hydraulic Impulses. A fluid aged, air aged,
and unaged hose assembly of lengths not less than
those applicable lengths specified in Table | shall be
proof pressure tested in accordance with paragraph
4.1 and then be connected to a manifold installed in an
impulse test machine. The temperature of the test
fluid shall be measured at the test manifold and shal
be maintained at 120°=10° F. Hose assemblies of the
=3 through =112 sizes shall be installed with the
applicable bend radius shervn in Table | and both ends
shall be connected to a rigid support. Sze =16
through =32 hose assemblies shall be installed
straight with one end left free. Electronic measuring
devices shal be used to measure the impulse pressures
in the inlet manifold. Impulse cycling in accordance
with Figure | shdl be as follow :

T Sive So. of cycles
14 and II4 =3 through =16 100,000
14 and 1[4 =20 through -32 HO®0
1B and IIB =4 through =6 100X200
1B and IIB =8 ED0
IB and 1IB =10 50,060
IB and IIB  -12 35000
IB and IIB =16 45,000
101% all sizes 100,000
ITIR al sizes through =8 250,000
IXI1B sizes =10 and =h2 10Q.00K
1%,04:3 =16 43,000

The followiimg: assemblies need not be subjected to
any peak pressute greater than the applicable opera-
ting pressure :

TYRE Sice
14 and 114 =20 through =32
1B, 1IB and IIIB =16
111% =20 and =24

46 Cold Temperature Fiexing. 4 fluid aged and
an air aged hose assembly (reference paragraphs
333 and 3.34 respectively) shall be filled with a
suitable test fluid and placed, for a 7%heur period
in a cold chamber which is controlled to =68%° to
=T0* F. While at this temperature, the assemblies
shall be bent through 180°, in opposite directions, to
the applicable radius specified in Table I, within a 4-
second period. After remowval from the cold chamber,
the assemblies shall be subjected to the applicable
proof pressure test. Dash 18 and larger size assem-
blies may be tested at =4@® F. in lieu of the above

specified temperature.

50 Test Requieemmmemts, Type M4 Hose Asaem-
blies.

51 Room Temperature Burst Prebsuwe, Same as
paragraph 4.4.

82 Bending and Vacuum.

6. An unaged assemily shall be Ailed with test

fluid and cold soaked at 65* to =i@° F.for 24
hours and then bent to the applicable bend radius,

through 180%, in opposite directions. Five complete
cycles shall be conducted at the rate of approxi-

mately one cycle in 4 seconds. The assembly shall
then be subjected to the applicable proof pressure
test while still at -G85* to =X® F.

b. The assembly shal be emptied and beat soaked
at e’ =10° F. fag 4 hours while bent to the applica-
ble bend radius and while being subjected to the
following negstiife pressure :

28 inches of mercury for the =4 through =12
size.

18 inches of mercury for the =116 and =20 size.

14 inches of mercury for the =24 size.

The assemiblly shall then be cooled to room tempers-
ture while the negative pressure is maintained.

e. After this test and after the hose is dissected
Ioigitudinalyy and inspected, there shall be no evi-
dence of damage or breakdown.

53 Hydraulic Leakage. A hose assembly of the
applicable length specified in Table | shall be sub-
jected to the hydraulic leakage test specified in para-
graph 4.3 after it has been pressurized, while a room
temperature, to 23 p.si. for at least 5 minutes.

54 High Temperature Bur8t Presauwe. An assem-
bly, of the applicable length specified in Table |
shall be filled with test fluid at 50 p.si. #nd heat
soaked for I-hour wherein ambient and Awid tem-
peratures are 400 £10®* F. The pressure shall then be
increased to the rated operating pressure and held for
5 minutes. The pressure shall then be raised to three
times the applicable pressure shown in paragraph 7.1
at a rate of 20,000<50000 p.si. During this test, one
end of the assemlls shall be free.

55 Hpdraudic | mpulses. Same as paragraph 4.5
except that the fluid and ambient temperatures shall
be at 400vVti0C F.

6.0 Teat Requirements, Type NiB Hose Aamemililies.
blies.
6.1 Hydraulic Leakage, Same as paragraph 5.3.

6.2 Hydraulic Impulse. Same as paragraph 4.5 ex-
cept that, in addition, the assembly shall be tempera-
ture cycled from room temperature to the specified
ambient and fluid temperature, and back to room
temperature, for at least 2 cycles. This test shall be
programmed so that at least 80 percent of the im-
pulses shall be at 400° F. ambient and fluid tempera-
tures.

6.3 Thermal Shock.

0. The test assembly shall be air aged in accord-
ance with paragraph 3.34 and after aging shall be
subjected to the applicable proof pressure for a min-
imum of 5 minutes.

b. The test assemblies shall then be mounted,
empty, in a controlled temperature test set-up (typi-
cal set-up shown in Figure Il) and the ambient tem-
perature reduced to =@iT=#2° F. for a minimum of 2
hours. At the end of this period, while still at this
temperature, high temperature test fluid at a tem-
perature of 400° F. shall be suddenly introduced at
a minimum pressure of 50 p.si. Immediately after
the hot fluid has filled the assembly, the pressure
shall be raised to the applicable proof pressure for a
minimum of 5 minutes. Xot more than 15 seconds
shall elapse between the introduction of the high
temperature fluid at 50 p.si. and the raising of the
pressure to proof pressure.



€. The assembly shall then be subjected to the
High Temperature -Burst Pressure test specified in
paragraph 54.

64 Flexing. The assembly shall be mounted in the
flex set-up as illustrated in Figure IlI, shall be filled
withh test fluid and subjected to the following test
sequence. The temperatures indicated are both fluid
and sinbient. Flexing shall occur at a rate of
702 10 cycles per minute during portions ¢. d. and e.

a The test assemblies shall be soaked, with no
pressure or flesing at a temperature of =G7>#2° F.
for a nMiimum of one-hour.

b. With no flesimg, the test assemblies shall be
pressurized to the proof pressure with the tempera-
ture still at =w&7 F. for a minimum of 5 minutes
(first cycle only).

e. Flesing shall begin while the test assemblies
are pressurized to the operating pressure with the
teniperature still at =67 F. for a minimum of 4,000
cycles.

d. With the pressure reduced to zero p.si., flexing
shall continue for 10B® cycles at =661 F.

e. Increase the temperature to H®0 F. and flex for
LMW cycles witlhh the pressure at zero psi. The
pressure shall then be increased to the operating
pressure with the temperature held at 400° F. Flexing
shall continue until an accumulated total of 80,0
cycles is reached.

f. Steps a. ¢. d. and e. shall be repeated for a
totd of 5 test sequences, i.e, 400@® flesing cycles.

g. After completion of step £. and with no flesiimg,
the test assemblies shall be pressurized to the proof
presvwe with the temperature still at 400° F. for a
minimum of 5 minutes (last cycle only).

7.0 Fire-Resistant Hose Assemblies, Fire-resistant
hose assemblies which are intended to be used in loca
tions within fire zones shall comply with the appli-
cable requirements specified herein and in addition
shall dso comply with the fire test described in FeAl4
report entitled, “Standard Fire Test Apparatus and
Procedure” revisedl March 19&L. The use of a pro-
tective sleeTe ayer the hose and/or end fittings is per-
mitted to facilitate compliance With the fire test re-
quirements.  Sleeye or protective coyers shall be se-
cured to the hose assembly so that fire-resistant prop-
erties will be maintained.

71 Fire Test Parametera.

Mazimum
Twpe Hose Hoze Operating Flow Rate
dssem bly Size Presaure GPW
14 and IIA =3 1.500 ‘Px((ﬂD)’
-6 150 t
-—-8 1,@ #1
- 1,600 "
= u% "
- 600 8x(1D)”
= 500 ix ID)*
IBand 1IB All 000 1x({1ID)”
INr4 =3 to =10 1,500 Ix (4D)’
= 1660
=16 1,250 i
= 1690 f
-24 750 v

(B All 3000 &

72 Criteria for Aeceptabiliyy. The hose assembly
shall be considered acceptable if it successfully with-
stands the applicable fire test for a period of 5 min-

utes without evidence of leakage.

TEST LENGTH AND MINIMUM BEND RADIUS

Lzscita or Tesr Misumcs BeSD Rapres
ASSEMBLY AT ISWIDE or BESD
— INCHES IsciEEs
SRBEGR | Type Howe Amembiies Type How Assembliies
1A | IB 1A IB
and | and | fIUA | IIIB | and | and | IIIA | IIIB
kKA | 1IB IIA | IIB
3 14 | = X " 3 - .- -
-4 14 16 14 16 3 3 2 3
-8 16 18 16 w 3| 3| 2 »
-& 18 21 18 2 4 ] 4 5
2 |2 2% | 2 | U a4 5%| 4% 5%
-0 | 2% 30 23%| 30 sy 6k Syl bk
iR 27%| 33 | W4 B 6y TH| 6M| %
- 18 | 2 18 | 2 s 9| T W
210 18 -- 18 bl 9 .- 11 -
2R | 18 .- 18 il 1 .. 14
=2 I 18 - I . 13% ..
TaBLE |

DPULSE PRESSURE CURVE

1255 peak (mdium pressure, ~i assesbliss)
150% peak (higr pressure, -B assesbliss)

The slope of this curve gives the rate of
pressure rise.
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PERCENTAGE OF MAXDWU:t OPERATING PRESSURE
o3 3

75 pai max,(~A assembl iss)
150 psi max,(-B assembljes)

N\

o

A 15% of eycle
e 1/35 or 1/70 mimute (1 cycle) ey

The curve shown abwke is the appeximmete pressure-time
cycle determined to be of proper seVerity for impulse
testing of hose assemblies. The pressure-time curre
shall be confined to the shaded area indicated.

Note : Cydling tolerance = 355 or 7@SI0 cycles
per minute.
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Oil Source

High Temperptureati.-

U
Gauge
Cabinet
- === =-- 1 -
| Test Line \
L s+ -0 .
[
—— — — = X - -
Ambient Tempearstuice
Mossurement;; Miasured
within 6" of Test Lime High Pressure
Source
. Typical Setup for Hig® Temperature Pressure Testing.
FgiRE |1
Assem,
Hose HAY Length
Si ze Inches Lhches
--4 6 1/2 20
-6 10 578 27
-8 12 1/4 30
$ -10 14 33
3 ] -12 16 5/8 37
+f ' . | -16 20 314 45
3 )
~
L4
e 7 —e
Als$emhly Flex Test Setup
Feuze |1
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MANUFACTURING INSPECTION BRANCH




